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DETAILED ACTION 
Information Disclosure Statement 

The submission is in compliance with the provisions of 37 CFR 1.97. 
Accordingly, the examiner is considering the information disclosure statement. 

Claim Objections 

Claims 16 and 21 objected to under 37 CFR 1.75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the 
claim(s) in proper dependent form, or rewrite the claim(s) in independent form. All 
algorithms are either symmetric or asymmetric. This cannot be claimed as a 
limitation as it fails to further limit. Furthermore, claim 21 is logically impossible as 
an algorithm cannot be both symmetric and asymmetric at the same time. The 
claims have also been rejected using prior art. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter, or any new and useful improvement thereof, may obtain a patent 
therefor, subject to the conditions and requirements of this title. 

Claim 13 rejected under 35 U.S.C. 101 because the claimed invention is directed 

to non-statutory subject matter. The limitation, "computer-executable code", in 

claim 13 breaks statutory rules. 



Claim Rejections - 35 USC § 102 
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The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1-5, 22, 23, and 31-33 rejected under 35 U.S.C. 102(b) as being 
clearly anticipated by Patterson. 

Regarding claim 1-3, Patterson, in his paper, describes a system adapted 
to distribute redundant information across disks of an array, the system 
comprising: a storage operating system configured to invoke storage operations 
executed by a storage system, the storage operating system further configured to 
manage storage of information, including the redundant information and data, on 
blocks of the disks in response to disk access operations, the storage operating 
system including a storage module adapted to compute the redundant 
information in response to placement of the data in stripes across the disks, 
wherein the storage module is a disk array controller configured to compute the 
redundant information and reconstruct blocks lost due to failure of one or more of 
the disks, wherein the storage module is a RAID system configured to compute 
the redundant information and reconstruct blocks lost due to failure of one or 
more of the disks, the storage operating system maintaining at least one 
unallocated block per stripe for use by the storage module to store the computed 
redundant information, wherein the at least one unallocated block used to store 
the redundant information is located in any disk and wherein the location of the at 
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least one unallocated block use to store the redundant information can change 
over time. 

The examiner notes that the above claims describe a level 5 RAID 
system. Patterson's paper teaches about all of the limitations given in the claims 
above and, although his paper does not expressly state so, many of the other 
claimed limitations. 

Regarding claims 22, 24, 29-31, and 33, Patterson, in his paper, describes 
distributing redundant info across disks of an array, dividing each disk into blocks 
(which are organized into stripes and each stripe contains one block from each 
disk), selecting any block in the stripe not used to contain data to contain 
redundant information, wherein the block used is located in any disk, where in 
the location of the block can change over time, computing redundant information 
based on contents of all blocks in the stripe, assigning the block to contain 
redundant information when each stripe is written, and computing redundant 
information using algebraic and algorithmic calculations in response to placement 
of data on the array. 

The examiner notes that the above claims describe a level 5 RAID 
system. Patterson's paper teaches about all of the limitations given in the claims 
above and, although his paper does not expressly state so, many of the other 
claimed limitations. 

Regarding claims 4, 5, 23, and 32, a storage operating system further 
configured to implement a high level module that maintains information about 
locations of data on the disks, the high level module being a file system or 



Application/Control Number: 10/700,227 Page 5 

Art Unit: 2186 

database adapted to control the layout of data on the disks, and determining 
which block in the stripe contains redundant information each time there is a 
write request to the stripe is found in the Microsoft Computer Dictionary and is 
used with evidentiary support. The dictionary states: 

"A table or list maintained by some operating systems to manage disk 
space used for file storage. Files on a disk are stored, as space allows, in fixed- 
size groups of bytes (characters) rather than from beginning to end as 
contiguous strings of text or numbers. A single file can thus be scattered in 
pieces over many separate storage areas. A file allocation table maps available 
disk storage space so that it can mark flawed segments that should not be used 
and can find and link pieces of a file. In MS-DOS, the file allocation table is 
commonly known as the FAT." 

Regarding claims 25 and 28, the storage module being one of an array 
controller and RAID system is taught by Patterson. 

The step of determining is performed by a high level module, the module 
being a file system, of a storage system and wherein the steps of computing and 
assigning are performed by a storage module of the storage system is 
understood by the Microsoft Computer Dictionary excerpt above and the ability 
for the Microsoft Windows 2000 operating system to do all the functions of a level 
5 RAID array. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 6-8, 11, 12, and 26 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Patterson as applied to claims 1-3, 22, and 31 above, and 
further in view of Baylor et al. (Pat No 5862158). 

Regarding claims 6-8, Patterson and evidentiary support describes all of 
the limitations found in claims 1-5. The file system or database configured to 
determine block locations of data and redundant info on disks is found in the 
Microsoft Computer Dictionary and is used with evidentiary support. The 
dictionary states: 

"A table or list maintained by some operating systems to manage disk 
space used for file storage. Files on a disk are stored, as space allows, in fixed- 
size groups of bytes (characters) rather than from beginning to end as 
contiguous strings of text or numbers. A single file can thus be scattered in 
pieces over many separate storage areas. A file allocation table maps available 
disk storage space so that it can mark flawed segments that should not be used 
and can find and link pieces of a file. In MS-DOS, the file allocation table is 
commonly known as the FAT." 

Patterson and evidentiary support do not teach the storage operating 
system integrates the file system or database with the RAID system, the file 
system or database configured to determine block locations of the data on disks, 
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or the RAID system configured to determine block locations of redundant 
information on the disks. 

Baylor et al. discloses the storage operating system integrates the file 
system or database with the RAID system (column 10, lines 35-46), the file 
system or database configured to determine block locations of the data on disks 
(this capability found within Windows 2000 and used with evidentiary support), 
and the RAID system configured to determine block locations of redundant 
information on the disks (column 7, lines 12-22, table 10, and table 20). 

Patterson and Baylor et al. are analogous art because they are from a 
similar problem solving area, storage arrays and redundancy. At the time of the 
invention it would have been obvious to a person of ordinary skill in the art to 
integrate the storage system and have it know the location of all blocks. The 
suggestion for doing so would have been access time and a speed increase. 
Therefore, it would have been obvious to combine Baylor et al. and Patterson for 
the benefit of speed to obtain the invention as specified in claims 6-8. 

The examiner notes that the FAT keeps locations of all data and that claim 
8, as written, is defined broadly enough for the FAT to describe the limitations 
found in claim 8. The examiner also notes that because the functionality of a 
RAID in Windows 2000, the file system and storage operating system are highly 
integrated and with Windows 2000 using a file system (FAT being the prime 
example), it would also be configured to know the block locations of data on the 
disks. 
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Regarding claim 1 1 , the block allocation map structures used by the file 
system to determine block locations of data and redundant information on disks 
is found in the Microsoft Computer Dictionary and is used with evidentiary 
support. The dictionary states: 

"A table or list maintained by some operating systems to manage disk 
space used for file storage. Files on a disk are stored, as space allows, in fixed- 
size groups of bytes (characters) rather than from beginning to end as 
contiguous strings of text or numbers. A single file can thus be scattered in 
pieces over many separate storage areas. A file allocation table maps available 
disk storage space so that it can mark flawed segments that should not be used 
and can find and link pieces of a file. In MS-DOS, the file allocation table is 
commonly known as the FAT." 

The examiner notes that the FAT keeps locations of all data and that claim 
1 1 , as written, is defined broadly enough for the FAT to describe the limitations 
found in claim 11. 

Regarding claim 12, Patterson describes the redundant information being 
parity throughout his original paper. 

Regarding claim 26, Patterson and evidentiary support describe all of the 
limitations found in claims 22-25. Patterson also discloses maintaining at east 
one unallocated block per stripe for use by the storage module. 

Patterson does not expressly disclose providing indication from a high 
level module to the storage module of an unallocated block to contain parity. 
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Stallmo et al. does disclose providing indication from a high level module 
to the storage module of an unallocated block to contain parity (column 7, lines 
57-65). 

Patterson and Stallmo et al. are analogous art because they are from a 
similar problem solving area, storage arrays and redundancy. At the time of the 
invention it would have been obvious to a person of ordinary skill in the art to 
provide indication of which block will be parity. The suggestion for doing so would 
have been faster recovery. Therefore, it would have been obvious to combine 
Stallmo et al. and Patterson for the benefit of faster recovery to obtain the 
invention as specified in claim 26. 

Claims 14, 15, 18-20, and 27 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Patterson and Baylor et al. as applied to claiml, 3-6, 8, and 
22-25 above, and further in view of Stallmo et al. (Pat No 5657468). 

Regarding claim 14, Patterson describes in his paper all the limitations in 
claim 1 and also describes selecting at least one unallocated block to store 
redundant information. 

Patterson does not teach expressly the storage module computing 
redundant information using the redundant storage algorithm. 

Stallmo et al. does disclose the storage module computing redundant 
information using the redundant storage algorithm (column 3, lines 5-35). 

Patterson and Stallmo et al. are analogous art because they are from a 
similar problem solving area, storage arrays and redundancy. At the time of the 
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invention it would have been obvious to a person of ordinary skill in the art to 
compute the redundant info using the storage algorithm. The suggestion for 
doing so would have been efficiency. Therefore, it would have been obvious to 
combine Stallmo et al. and Patterson for the benefit of efficiency to obtain the 
invention as specified in claim 14. 

Regarding claim 15, Patterson and Stallmo et al. describe all the 
limitations found in claims 1 and 14, but do not expressly describe a selection of 
at least one unallocated block is independent of the redundant storage algorithm. 

Baylor et al. does disclose a selection of at least one unallocated block is 
independent of the redundant storage algorithm (column 7, lines 12-22, table 10, 
and table 20). 

Patterson, Stallmo et al. and Baylor et al. are analogous art because they 
are from a similar problem solving area, storage arrays and redundancy. At the 
time of the invention it would have been obvious to a person of ordinary skill in 
the art to have the selection of the location of the parity block not be by the 
redundant storage algorithm. The suggestion for doing so would have been 
because the file system or operating system would be better suited for that 
function. Therefore, it would have been obvious to combine Baylor et al. Stallmo 
et al. and Patterson for the benefit of efficiency to obtain the invention as 
specified in claim 15. 

Regarding claims 18-20, Patterson and Stallmo et al. describe all the 
limitations found in claims 1 and 14. However, neither describe at least one 
unallocated block used to store redundant information comprises two or more 
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unallocated blocks used to store redundant information, a selection of 
unallocated blocks to store redundant information is independent of the 
redundant storage algorithm used to compute redundant information, or the 
redundant storage algorithm depends on positions of blocks in the array. 

Baylor et al. does describe at least one unallocated block used to store 
redundant information comprises two or more unallocated blocks used to store 
redundant information (figures 2 and 3), a selection of unallocated blocks to store 
redundant information is independent of the redundant storage algorithm used to 
compute redundant information, and the redundant storage algorithm depends 
on positions of blocks in the array (column 7, lines 12-22, table 10, and table 20). 

Patterson, Stallmo et al. and Baylor et al. are analogous art because they 
are from a similar problem solving area, storage arrays and redundancy. At the 
time of the invention it would have been obvious to a person of ordinary skill in 
the art to have two parity blocks placed independently of the redundant storage 
algorithm. The suggestion for doing so would have been to make sure that 
recovery is certain. Therefore, it would have been obvious to combine Baylor et 
al., Stallmo et al. and Patterson for the benefit of certain recovery to obtain the 
invention as specified in claims 18-20. 

Regarding claim 27, Patterson, Stallmo et al., and evidentiary support 
describe all of the limitations found in claims 22-26. These prior arts do not 
expressly disclose, reconstructing, using the storage module, a block that is lost 
due to disk failure. 
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Baylor et al. does disclose, reconstructing, using the storage module, a 
block that is lost due to disk failure (column 10, lines 19-30). 

Patterson, Stallmo et al. and Baylor et al. are analogous art because they 
are from a similar problem solving area, storage arrays and redundancy. At the 
time of the invention it would have been obvious to a person of ordinary skill in 
the art to reconstruct lost data. The suggestion for doing so would have been to 
not lose important information. Therefore, it would have been obvious to combine 
Baylor et al., Stallmo et al., and Patterson for the benefit of data protection to 
obtain the invention as specified in claim 27. 

The examiner notes that Patterson does talk about recovery, but that the 
prior art of Baylor et al. goes into much greater detail of data recover through 
parity stripes. 

Claims 9 and 10 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Patterson and Baylor et al. as applied to claims 1, 3-6, and 8 above, and 
further in view of Ulrich et al. (Pub No 20020124137). 

Patterson and Baylor et al. describe all the limitations of claims 1 , 3-6 and 
8, but do not expressly disclose the file system or database rendering balancing 
decisions to determine block locations of data and redundant information on 
disks and balancing decisions comprising one of different sizes and speeds of 
disks and whether the disk is more utilized than others. 

Ulrich et al. discloses the file system or database rendering balancing 
decisions to determine block locations of data and redundant information on 
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disks and balancing decisions comprising one of different sizes and speeds of 
disks and whether the disk is more utilized than others (Paragraph 30). 

Patterson, Baylor et al., and Ulrich et al. are analogous art because they 
are from a similar problem solving area, storage arrays and redundancy. At the 
time of the invention it would have been obvious to a person of ordinary skill in 
the art to do balancing decisions on the volume. The suggestion for doing so 
would have been speed and equal wear. Therefore, it would have been obvious 
to combine Ulrich et al, Baylor et al., and Patterson for the benefit of speed and 
equal wear to obtain the invention as specified in claims 9 and 10. 

Claim 16, 17, and 21 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Patterson, Baylor et al., and Stallmo et al. as applied to claims 
1, 14, 15, and 18-20 above, and further in view of Wiencko et al. (Pat No 
6557123). 

Patterson, Baylor et al., and Stallmo et al. describe all the limitations of 
claims 1, 14, 15, and 18-20. Patterson teaches the redundant information being 
parity. Patterson Baylor et al., and Stallmo et al. do not expressly disclose that 
the redundant storage algorithm is a symmetric or asymmetric algorithm. 

Wiencko et al. does disclose redundant information being parity. Patterson 
Baylor et al., and Stallmo et al. do not expressly disclose that the redundant 
storage algorithm is a symmetric or asymmetric algorithm (column 9 line 57 to 
column 10 line 2). 
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Patterson, Baylor et al., Stallmo et al., and Wiencko et al. are analogous 
art because they are from a similar problem solving area, storage arrays and 
redundancy. At the time of the invention it would have been obvious to a person 
of ordinary skill in the art to use a symmetric algorithm for the redundant storage. 
The suggestion for doing so would have been for reversibility. Therefore, it would 
have been obvious to combine Wiencko et al., Baylor et al., Stallmo et al., and 
Patterson for the benefit of reversibility to obtain the invention as specified in 
claims 16, 17, and 21. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Chase Peers whose telephone number is 
(571) 272-6757. The examiner can normally be reached on from Monday to 
Friday, 8AM to 4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Matt Kim can be reached on (571) 272-4182. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 




